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^ /Ht-^f^i^; cT^^jfe $ ttfc ;^ -f y ^ ^ vmmm^Km 

[0 0 0 1] 
[0 0 0 21 

Vi!^^(r>WS^\ -^^^ —m^. D^lSiH (class D ampl 30 

ification ) hnm^f\^'=b'm^m%^ii^. #(c-B:?ijgjS 

m. (audio frequency ) ^^<0«-^(^m-^lt*i^»— JF^ 
LT(4. 112 A. BS:05C{c:^L^$a< pIW.JliK»ffi« 

^t-i-s 1 ^:=i>'^<V'— ^'T-«fig$tv/cPWMr:/:7° (pu 

Ise width modulation amplifier) 1 <75M 1 <^'fa"§"A^ 

c^=- 1 A{c«^u, r<opra^s»««m^s 1 i 9 

+5)■*v^^^Sm©H:^^6ff$*^ y i'-iB-f-S 2 2 

S 1 y -t— ff^S 2 SrPWMT^^:^! 40 

*:^M,Titt!5U wronr^.JlSElS^«ft-^S 1 SrPWM 

^t-^S3(C^^L. r<7?PWM|t-§-S 3T-m;'3iiillSS: 

PF (low pass filter ) 35 3 UT^fc-BJIEJlJSS 

[0 0 0 3] ioTr(D0iJl;l*^v^•t«. so 
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2 

*g{t-§-S l©ffi-i-U-^/U75Sg£!5jZ>*ttfc4;tffir% 

[00 04] ^ LT r jgEl^^igft-^ s 1 (om-^ 

m^s 2<om*)i&\^mmx\ T'^-.—y^^'^^^/u (duty 

cycle) 5 0%— SC04^ffi(DPWM{t-^S 3 ^PWMT 
:/7°lT-:^^L. CWx^— X-r-y-^'i^^'l'S 0%— 
PWMft-§-S SXmti:^^ s'^V^^i!lT-2d5;^-< y^lX 

jgLilffi^^L/l^OT'^— 7"'f-!^'<i?/l^5 0%— ^OP 
WMft-^S 3*5^^17 — LP FSJ 3 -t?ii»f^n. A^t4{;i 

[0 0 0 5] 

fi^-?I7— PET (fieldeffect transistor ) ^^^ffi 
(rise time ) 'RjIiLib^ii^^^T^ (fall time ) 

:L(D^ =^—7"^ (muting) ^ 

It. 

[0 0 0 6] ±iliL.fr<t5/<e3fe?TS«l-^^/4^5D 

^iSiH^i i-*5v^Tf4. ffl;;^)^^ -y^Vi/^^2T-;=!.-i' 
5'5^:/^$*xfc;^'f s'g^>'^m9S^^^°l7 — L P Fg]53 Sr 
^ LTWSPft-§-S^ffl tf-;5; i: V> p :^ f 
;^CDA?t4 tC^t^UTV^^Sfcfe, rO^N°I7— L P FSP3 

"^xmiS-Ltz. eflBLCM^-«!7-LPFgB/S5ffiffl$^xT 

-5 U ^14 L c y - L P F gp*5^Jte ^ ixfc»-^r-f±, 
mMVc clB!l7i»ej^>^'l'5'^i^iy^^2(C@i^m^;4S 

[0 0 0 7] ^^m\-i*^fi^^'^M(DWM\cm^Xt£^f\, 

fzh<oxib*). T^wi'^'^— K©wraf <^>m 

*;^-f s/5^:^^^^^<D»f^tcJ; ^)MI^:>i«;^3!SS^t#$i^ 
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[0 0 0 8] 4fc*5!PJfl. mti:^^ ^y=f':y^^m^(om 
[0 0 0 9] 

[0 0 10] >^^0^c^fS*3S2fe«c<D7^v>^/W^!7-r 

^mt^:^^ yJ'i^'^^cDmni)^^l^^fhfzb^\z\^. r 

^;65r*t5J: 5»tc:Lfcr <>*4#m^ brv^5o so 
[0 0 11] ^ifL(DX.o\zmi^\^fzZ}i\zX^ ^ i^^m 

Off5j^3llfB«OT'v^^/WNr7^r>'>^T*fi. ^OpTIS 

[0 0 12] *^PJ<Off*JS2fS«cC?57^v^i?/WN'I7— r 

^;65T*#5o 40 
[0 0 13] 

??F-^{I^LT#??ttfcPCM (pulse code modulation ) 
[0014] 12 1 Sr#Ba h:^mm{z^^:^>^7'i^^ 
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[0 0 15] (UlAfi. y'i^i$'/\^y<^—T>y(D—Mci^ 

mt L^xDmmm^<o-m^7f:i.tzJ^i^':fuyi!^mx\ 

mi A^::^oV^Tl OftT^'v^^/i-^^i^-rv:/?:^^^^^^ 

r>mm^'^^<Dm^^^l.^ D^fititi^l 0(i>^>f 
i^SfJi^m-^^^S 1 1. «;^><^^:y^>^gBl 2. ^N^!7 
-LPFgBl 3St;^m:;^;^>r 2 0A?^i:>fc 

4xmf$.^rix\^^^^ :i(omtiy^-( 

OS FET^-?-l 2 A, 1 2 B^;^7::^>>-— K (cascade 
) mmVXm^^tl. ^^I7-LPF$P1 3fi|g|2(;i^ 
Ufc^^l7— L P F|fi5 3 ^I^C< LCM^'^'!7 — LPFglST* 

[0 0 16] N^^>';^^/l-^-r:7'/^'l7— MOS FET^ 
T-l 2 A<?Dy — >^ffi!|i:N^-V'>^/^^5'^:/^^l7— MOS 
FET^-7-1 2B(7)KU'^ V^i!l^JOS^^^,•^.755/^"^7 — L P 
Fa5 1 3cOA;^ji^l 3 AfcSgE^ix, ^^^^^[7-LPF 
gpi 3<7)£±l;f;ffil 3B>6S^»>^t:°-:3&gi5l A(om^?<ti 

t\<Dm^mr^m'^^fhX^^^^^ ^UT^^"r7 — LPF^l 
3^S^iS;LTV>5^3-i:^='-r/H 3 C(7)— SiR!l;^i5A;'j 
iSi 3 AJ;^^gj^$tt. :z(D^3—^=i^/ui3C<Dm^ 
fl[|;65/N-!7-LPFgpi 3*1t^LTV>5 3>'-7'Vi^^^ 
1 3Dc7)-S{R!lt-g«5C^n. rcOr:^>-y=^^^1^^^l 3D 

m^l 3D<?5SJ^ft3.^35S^<!7-LPFSfPl 3<DUi;tli^l 
3 B^-S^$i^Tv^;5o 

[0 0 17] m^Z(D^^ y^^VUmm^^^^l 1 
-B^fl^HI 1 Bic^bTP^fBtctftPJi-^, 

[0 0 18] y^:y^mm\t^^^^l l\'t:^-y< 
-1^ V^:7^yv^ 1 6. ASSaiS^i 7. >r> 
/^-^ 1 8SLmt^:^-/l-Kgl5 1 9T-1t^^tl-CV^5o 

r(7)OS F 1 6c7)tti;^ffi!|;65A 2'X^^l 7 0A;^ 
Ifflf-S^St^ix. rco A Z^p§il 7(Dtti;^iIlI/^iW 

1 8 OA;^iil^U^m-^^— /i^ KSP 1 9 1 (0\%^K 
;^{ii|l 9 Atw^j^^tt, r(D>r 1 8 0ffi;^?{ia;d5 

rcD^^-yVKasi 9 2 C0ft^A;^ffla 1 9Bt^gin$ 
tL. 7^^>^m-^A;^^S^l lD;i/5wCO/i^— /i-K 

[0 0 19] ^UTrOTjN— /UKIfPl 9 (D^ 1 <Dai;'jiS 
1 9D;55^lcom;^jSl 1 BdSgl^tL. m2(Dlht)^ 
1 9E;d?^2coffi;^iffii 1 C{;I^M^^^TV^^, 

[0 0 2 0] ?5:JCr(DA ZM^XPSl 7 0— -pij^m 1 C 

i^^i.xumizum't^o 

[0 0 2 1] mici'XZ(DAi:mmm^(om'S^(om^^ 

7r:\^tzyuy^mx\ AXM^USi 7ii«-^A;^j^S2 
1. {t-g-*D^S2 3. m-^S5)^Sg2 4. 1 hW-^it 

Srtr 5 fi^{bS 2 5 . li^vz/yv-T^^r 2 6XO^«-^ 
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PS 1 7 ±ii^(oW)mi. ^ D -;/ ^ m^<oAti^ 2 8 A 

;'3 ^ c y ;^ ft* S 6 tcHM LTHtf ^ 
[0 0 2 2] of {crcDA Sa^p^l 7 (7)t!lf^(-OV> 

Ttftl^-rSo /i*5ft*A;':4S2 1 ^cA;tl^n■5:^-^^- 
{c*5V^Tf4ii5)S7'v^^>'i'A;'3ft-*i:li^i-5) «^ -«?Ui: 
LTTV-^j: y T (anti-aliasing filt 
er) iCi •^^^iE^^/ij^J^mW^St-aPfi^^Xfc*^^^ 

[0 0 2 31 {t-^A:^?ffi2 l(cA;^}$tLf:iffljiT'i^^5^/^ 10 

S9tl.xm^'m^m2 4.:fy>hmtl^f^. itf^/b^if-^ 

[0 0 2 41 ^l.X:i(DAtl^thfziB^S 9^>. A^it 

§12 5^^LTBgit2:Afe^v^{i^»9i#Tiaa^i^-c i 20 

^^^Iiibcfigc7)T^i;?i$7/Ht-^S 1 O;0^4^>fb^2 5^^h 
thti^ti. ::(7)7^v^i5^/Mt-^s 1 0;ii^7^^ 1^4 2 6 OA 

W 2 6Sr:^^bTl1^>7'/^' 
rr^<. -(D:7^-hV<:y>:^m-§-S 1 l;^iMt-^j[JD»^2 

[0 0 2 5] -''}jZ.<D 1 V(Oy<;V::x^^^^m^W.<D 30 
T^v^^/Wt-^S 1 0'f)m^mti^2 it^hmt^^^^ 

fc5V^fi^(7)y^i/^yHS-^S 1 0 CTPW 
M (pulse width modulation) LT wOO^S 

'X^tfe*i;55PWM {g-i-tc^lSl$ttTm-^ttl;^«2 T^^e^ai 

[0 0 2 6] Mt-lH 1 Cic:;^^i^TV^6S^^^|Ig^P^ 

t^lftp>gi-6i. a^{kS2 5(Dm-§-m;^?{iy7!»^bA:^{ffl(;i 

2 6 . m^'Dm^ 2 3 smt-^a^:^ 24^^ 
<7)7^v^^/i-ft^s 1 o(c:igALfca^{t:y>rx;05ia^4# 

[0 0 2 71 roi 9{cS^{t:y-<X;5sgfl^^tt6r 

v':!! — b''>':^^ (noise shaping ) t^V^^fX^^o S/cHi 

(r>mi:7T^\^tit^. la 1 c{c^Lfr0y^c*3v^T. ceo— iJ: 
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[0 0 2 8] o§l;iBl 1 Lfc-r'v^^yw<!7— TV:/ 

[0 0 2 91 Atl^^ 1 5 t^A;^$tbfc^iigJ^jSIS«J8c 

"riy^Mt-^S 1 DtS^A ESS^^il 7 ^:^^LT 1 b^'^y 

ix. ^(OiS-^S 1 0 ;dMt^^— 1 9 (DM l c^ff-^ 
Atjmi 9A{cAti^tl. — *-rO{t-§-S 1 0 3d5^ V-/^ 

/u>;^^^iSm-^S 1 0 Aj^MS-^/J^— yPK§ISl 9<7)»2 
cDm-^A:^fi!li 9 Bt;iA;fjStt6o 
[0 0 3 01 /.c*3x>^^/Wt-^s 1 0(^«t?t)t;i. 

U/cPWMm-^;55mi<^m-^A;^ffiIIl 9A(-A;^^n5 

{a:^aRte$i^fcr^OPWMft-^;05ft-i-7J^— /uKlfPl 9<0 
m 2 (Dm^A:t3m i 9 b (;iA;^ $ttS ct 5 UT t> J: 
V ^„ L b 7i ?5 r P WMffi -i-S-:5 < iljf'^fi ^ /I- 
m-^S 1 OtCS<5<»{^^[^D{^>fe^/h26. 

[0 0 3 11 V^«-g-A:^ffl^^l ID 

t-. D^ti*M^l 0<7)^^;0>e5^::^-7^^ V^'{t-^;«i5A 

1 ORXJS 1 OA<7)*>!r;65ft-^7^— /WKSCl 9S:iiilU 
rcT^r'v^^/Ht^S 1 0;65^1tO>^>r :y^>->/^t-i- 
S 1 2 i: LTm;^:^-r :y^>^^gi5 1 2 {R|J(7)>'^^!7— MO S 
FET^-T-l 2 AOy- btC^^S&^n. SlOSr&taS 
teUf::xi^i5'/l-ft-^S 1 0 A^O^M 2 cO>^>f ^^^-i/jl-^ 
S 1 3 <Jr Lr/N*l7— MOS FET^^^l 2 B(7)>y— htd 

[0 0 3 2] Lfc;65oT^<!7— MOSFET^^l 2 A 
;65:^V^^ffi.(7)i:#(CJi, x<l7— MO S F E 1 2 B 

>65:^:7^^Si{;i/^5± 5 t-. ^'?!7~MO S F E 1 2 

A;i^:i(D^lc7>;=^-r :y^>^^{t-^S 1 2 {CX ^ :^l^RXJ^ 

1 2B;6S^20;^>< 1 3{Cj:J9:t>-S.TJ^ 

0<Dl\i^y h(Dy</i^>^^j^^mikmACft^CXiUmmc:A 

[0 0 3 31 ^UTCcO*Sffl6<)/^J?^-r ^^^Vi/Kjm-S 

:y^>'^$tL?^ci^fi|0®;^/;55. ^<»7-MOSF 
ET^^l 2A(Dy — >^mty<\7—MOSFKTm^l 
2B(Oh*l^4 ^^mcOi^^'PA^^h, ^<?7— L PF$i51 3 
(OA;^iSl 3Atw«fc^^ix. Xi7-LPF«fPl 3Sr^U 

r pi^>i^iSm^^®;^;55i^a^H. ^<!7-l p F^fis i 3 
3BXO^ift{fflcoP«^:6-P,. C<^^lgj^S^^ 

[0 0 3 4] — *^^-7^>f >:J^m^A:^«^l 1 D 
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^</^:^^&^miB^S 1 ORUS 1 0A(O^m\Z:^^ 

[0 0 3 5] L/c;^)SoTr(Dt^ffi(CjoV^T*i. ■srif.ii& 
*5V^T(i. >'^I7— MOS FET^-?-l 2 A, 12BO^ 

^CioV^Tfi. >'^!7— MOSFET^^l 2A, 12BCO 20 

[0 0 3 6] /^:^o*^«;iioVNTji. ^Emmm^l 7^ 

OSFET^^12A. 1 2 Bc7)^;^tC>ttLT;^>r 
[0 0 3 7] U;^^L?^^;^5e>*^RIiC:^QV^Tfi. lll2i;i^L 

{^:^pwM^t-^{c^^Lr^opwM^t■^^c;^:;cT^^^!7— 30 

MOSFET^^i2A. 1 2 B co^:;^{;i^ bTt@«6^ 
^n'!7— MOSFET^-?-! 2A, 1 2 B (D^^tC*)* 

[0 0 3 8] ^b{C3t:0iJ(;i^oV>Tfl. A:/3ft-^Sr^^.i^ 
Z3 V h C2 -/Ht^^^ A;^{t-^T*fc o T t» J: V ^ r 

[00 3 9] ^^\zm 3 5^111 1 1 1^— <7)gf5 

[0 0 4 0] (1I3J^. 7^v^^/W<r7 — T-^^^—^^^j 
i LTD^iSiig|gO-0iJSr^L^clE]SS:/D5/^|ilT% (3 
3tC:^L^DjKlii|iScO«^(;i:ioV^T. iai(C;^LircD 

<^S«S:gim-r5f::«?><OS^^ilS#S3 l&t/:^Ty- 50 
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h (OR gate ) |fP3 2 ^^tt. ^K^^^^ffi^^ 3 1 

A;^^eS-^i 1 D(CA;^$tt^ ^ ^-7^^ v^/ft-^;^^^^^ 
:^ry- hgB3 2t^A;^$tt. CO;try- h 3 2(7)^ 
-h4±l:^ffll:?&^?5fI-i-:^'-/UKa51 9 3 cO«-§-A;^{ffl 
i9C{c. :Lihh\%^(D^M^-1i^fz.\X^')5t^K-n^ 

[0 0 4 1] -^LTffi;^:^^ 2(r>Wk%t^^ 

1 9 co^ 3 (o\%^Kf}m 1 9 c t;)^-^ s i 4 ^i^tt?^ 

$tl.^o -^eUXroffl-^-S 1 4;6^tt#^$tb^t^c^;d5a}^ 

$tLTVN;5MPHTtc:}oV>Tf^. ^^vu;^^S^Mft-^s 1 0 

IBcaS 1 0 ACO^^tC75>:^i>t3b-f . {t^?J^— /V KgP 1 9 
t;l^^v^T^lcoa;^jiSl 9D7i)^ba;^^na^l<7);^-r 

260ttl;^iSl 9 E;6^?5tti;^^i^^l52(0>^-Y s^^^^^if 

[0 0 4 2] J:or[ll3[c:^u:rc^?iJ^;l*5v^T^i. s^^i^ 

m 1 Lfc D^ififil^g 1 0 (D«^gtc#in Lfc r ^ {;i J: 

ix^^^\^tLh^\Z.\%^ ^^*!7-MOS FET^^l 2 A. 
1 2 B;^)5^|^^;l^^S^i^. */c/n^!7-LPF^1 3F^(7) 

gpi 3JSfct/-€-coA^tT*fc6#iP;^t:'-;^la51 4;d5pF^^fl<) 

[0 0 4 3] f^^mji:^^ y^:y^^\2\z,W<%t^^^ 

c c t^^ntiy^^ y^:y^^ 1 2 fc:#t|^$ix5a;»ftfi^ 
It m L r <?:>® Sit fi;^5 $ tvT V ^ 5 fit SrM X. ^ ^ 
rcofs-^s 1 4;6^^^^tL^#S^r(7)m;^;^>r 5/ 

:y^^^$15i 2(c|S:(t5^. -tcoftfe^S 

[0 0 4 4] *fcliIl&r/lil3{;I:^L/b0iJ^C:^oV^T^i. 

!y^>-i/«fBl 2<DS^;55«im$tl^ci:#tC|iyN' 
y-MOSFET^^l 2 A^:^>^^^ffitC-t-^i:*(;i. 
^'^l?— MOS FET^^l 2 B^>^>'-r'5J:^^CLfc0y 

/<!7-MOS FET^^l 2 ASt/1 2 B<7)3K* 
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^:^y^m tfj:^Xo t-*Jiftt-'5 J: 9 UT t> ct v^:: t 

[0 0 4 5] ^h\Zi^fzmi&U^m3{Z^l.fzMiZ:^f6^^ 
[0046] 

ti:^4 y^l^^U(0:^>( y^l^^m\'^^^^^'±^ :i h 
[0 0 4 7] ^fc*^0^cOif3jtJS2teeOy^>^^/WN'!7 
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y^>^mm^ti^m:^:^-f y^^^^^(r)^n^7r^'t\% 
(r>>^^ y^l^^m'f'^W^t^^^Z.}it^X^'^<DX^ r 

[iiis(^fie»n^tft0>gi 

[mil *:^0>^t::ct^-ri^^/w>?!7— T>"7^(^||J£o?^ 

10 mr-foSo 

1 0 nmmm^. 1 1 yf-^i^mmm 

^m^^. iiD ^ -3^— >'>r'ft-^A;^ffi^. 

12 :y^>'^g{5. 13 /'?!7 — LP 

FSP. 14 ^#>^fc*-;^7gB. 17 Axa^ 

SID -^M&mmi^y'i^^M^^. SI 

2 mi(D:^^ y^:y^m^: SI 3 ^ 2 

20 y^>i^im^ 
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